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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transistor which controls the current which is connected to laser at a serial and flows said 
laser, The 1st low pass filter connected to the base or the gate of said transistor, The resistance which 
transforms into an electrical potential difference the current of the monitor diode which detects the 
quantity of light of said laser, and said monitor diode, The potential of the 2nd low pass filter connected 
to said resistance and the source of reference voltage is compared with the potential of the output of said 
2nd low pass filter. The amplifier which controls said transistor via said 1st low pass filter based on a 
comparison result, It has the current control section which controls the current which flows actuation 
and said 2nd low pass filter of said amplifier. Said current control section When making said amplifier 
into non-operating state (henceforth OFF) and turning OFF said transistor, a current is supplied to said 
2nd low pass filter. It is the laser driving gear characterized by controlling not to supply a current to said 
2nd low pass filter when making said amplifier into operating state (henceforth ON) and turning ON 
said transistor. 

[Claim 2] Said current control section is a laser driving gear according to claim 1 characterized by 
passing a current to the 2nd low pass filter of the account of predetermined time Nakamae after said 
amplifier is turned on when turning ON said amplifier from OFF. 

[Claim 3] Said current control section is a laser driving gear according to claim 1 characterized by 
operating the current source of the current passed to the 2nd low pass filter when supply voltage is 
beyond a predetermined value. 

[Claim 4] The transistor which controls the current which is connected to laser and flows said laser, The 
1st low pass filter connected to the base or the gate of said transistor, The resistance which transforms 
into an electrical potential difference the current of the monitor diode which detects the quantity of light 
of said laser, and said monitor diode, The potential of the 2nd low pass filter connected to said resistance 
and the source of reference voltage is compared with the potential of the output of said 2nd low pass 
filter. Actuation of the amplifier which controls said transistor via said 1st low pass filter based on a 
comparison result, and said amplifier, It has the current control section which controls the current which 
flows said 2nd low pass filter, and the current superimposed on the output of said amplifier. Said current 
control section When turning OFF said amplifier and turning OFF said transistor, a current is supplied to 
the output of said 2nd low pass filter and said amplifier. It is the laser driving gear characterized by 
controlling not to supply a current to the output of said 2nd low pass filter and said amplifier when 
turning ON said amplifier and turning ON said transistor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the driving gear which has the protection network of a 

laser diode. 

[0002] 

[Description of the Prior Art] As a conventional protection network which prevents destruction of a laser 
diode, there is a protection network of the laser diode shown in JP,8-330656,A. The protection network 
of said conventional laser diode is explained with reference to drawing 6 below. 
[0003] In drawing 6 , the laser unit 101 has a laser diode 102 and the monitor diode 103. The monitor 
volt input terminal 106 of the laser output-control circuit 104 is connected to the monitor diode 103. The 
laser actuation output terminal 107 of the laser output-control circuit 104 is connected to the base of the 
transistor 108 for laser actuation through resistance 1 10. The laser diode 102 is connected with the 
collector of the transistor 108 for laser actuation between Glands GND. Hereafter, actuation of the 
protection network of the conventional laser diode with which the important section was constituted as 
mentioned above is explained. 

[0004] When making a laser diode 102 emit light, a signal is impressed to the base of the transistor 108 
for laser actuation via resistance 1 10 from the laser actuation output terminal 107 of the laser control 
circuit 104, and a transistor 108 is turned on. Consequently, a current flows to a laser diode 102 and a 
laser diode 102 emits light. The quantity of light of a laser diode 102 is detected by the monitor diode 
103, the detection output current is changed into an electrical potential difference by resistance 5, and 
the electrical potential difference is inputted into the monitor volt input terminal 106 of the laser control 
circuit 104. The laser control circuit 104 controls the output of the laser actuation output terminal 107 by 
this electrical potential difference appropriately. A laser diode 1 02 is controlled by the above actuation 
the optimal, and the amount of luminescence is kept the optimal. 

[0005] If the current which flows the monitor diode 103 by a certain cause is extinguished and the 
potential of the monitor volt input terminal 106 falls, since the transistor 113 for laser actuation cutoff 
will serve as ON and will become off [ the transistor 108 for laser actuation ], the current of a laser diode 
102 is intercepted and the destruction is prevented. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, when turning on a laser diode 102, a current is passed to a laser diode 102 regardless of 
the condition of the monitor diode 103. Therefore, the protection feature of the laser diode 102 with the 
transistor 1 13 for laser actuation cutoff does not work. Therefore, it had the trouble that a high current 
might flow to a laser diode 102, and might lead to destruction transitionally through the transistor 108 
for laser actuation. As this invention solves the above-mentioned conventional trouble and a transitional 
current does not flow to the transistor for laser actuation, destruction is prevented for a laser diode, and it 
aims at offering the laser driving gear which can turn on or turn off actuation by control from the 
outside. 
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[0007] 

[Means for Solving the Problem] The transistor which controls the current which the laser driving gear 
of this invention is connected to laser at a serial, and flows said laser, The 1st low pass filter connected 
to the base or the gate of said transistor, The resistance which transforms into an electrical potential 
difference the current of the monitor diode which detects the quantity of light of said laser, and said 
monitor diode, The 2nd low pass filter which processes the electrical potential difference changed by 
said resistance, The potential of the source of reference voltage is compared with the potential of the 
output of said 2nd low pass filter. The amplifier which controls said transistor via said 1st low pass filter 
based on a comparison result, It has the current control section which controls the current which flows 
actuation and said 2nd low pass filter of said amplifier. Said current control section When turning OFF 
said amplifier and turning OFF said transistor, a current is supplied to said 2nd low pass filter. When 
turning ON said amplifier and turning ON said transistor, it is characterized by constituting so that it 
may control not to supply a current to said 2nd low pass filter. A bipolar transistor or an MOS transistor 
is used for a transistor here. Said current control section supplies a current to said 2nd low pass filter, 
when making said amplifier into non-operating state (henceforth OFF), making a transistor off and 
switching off laser. The capacitor of the 2nd low pass filter is charged by this, and the potential between 
ends children becomes high by it. A capacitor is maintained at the condition of having always charged, 
during putting out lights of laser. Although supply of the current to a low pass filter is stopped after the 
control signal turned ON is impressed to said current control section when making said amplifier into 
operating state (henceforth ON) in order to turn on laser, the charges charged by the capacitor of a low 
pass filter decrease in number gradually over predetermined time amount. Therefore, it is also in only 
said predetermined time amount being turned on [ of delay therefore a transistor ] from the input of said 
control signal that amplifier is turned on. When laser is turned on as a result, the current increases 
gradually, and laser is turned on gradually. It can prevent that an excessive current flows by this at the 
time of burning of laser. 

[0008] The transistor which controls the current which the laser driving gear of other viewpoints of this 
invention is connected to laser, and flows said laser, The 1st low pass filter connected to the base or the 
gate of said transistor, The resistance which transforms into an electrical potential difference the current 
of the monitor diode which detects the quantity of light of said laser, and said monitor diode, The 
potential of the 2nd low pass filter which processes the electrical potential difference of said resistance, 
and the source of reference voltage is compared with the potential of said 2nd low pass filter. The 
amplifier which controls said transistor via said 1st low pass filter based on a comparison result, It has 
the current control section which controls the current which flows actuation and said 2nd low pass filter 
of said amplifier, and the current superimposed on the output of said amplifier. Said current control 
section When turning OFF said amplifier and turning OFF said transistor, a current is supplied to the 
outgoing end of said 2nd low pass filter and said amplifier. When turning ON said amplifier and turning 
ON said transistor, it is characterized by constituting so that a current may not be supplied to the 
outgoing end of said 2nd low pass filter and said amplifier. Said current control section supplies a 
current to the outgoing end of said 2nd low pass filter and said amplifier, when said amplifier is turned 
off, when said amplifier is turned on, it is characterized by not impressing a current to the outgoing end 
of said 2nd low pass filter and said amplifier, and it can perform ON or an off change of said laser so 
that an excessive current may not flow on said laser. When turning OFF amplifier, by supplying a 
current to the outgoing end of amplifier, a transistor can be turned OFF promptly and the actuation at the 
time of OFF of laser becomes quick. 
[0009] 

[Embodiment of the Invention] Hereafter, the suitable example of the laser driving gear of this invention 
is explained using drawing 5 from drawing 1 . 

[0010] «example 1» Drawing 1 is the circuit diagram of the laser driving gear of an example 1. In 
drawing, the positive electrode of the source 1 of reference voltage where the negative electrode was 
connected to the gland GND of a circuit is connected to the reversal input edge (-) of an operational 
amplifier (henceforth an operational amplifier) 6 through resistance 3. The noninverting input edge (+) 
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of an operational amplifier 6 is connected with the capacitor 15 by which the end was connected to 
Gland GND at the node of resistance 14 while connecting with the outgoing end 27 of the current 
control section 16. The other end of resistance 14 is connected with resistance 13 through the parallel 
connection object of the monitor diode (photo diode) 12 in Gland GND. The microcomputer (it is 
hereafter written as a microcomputer) 2 is connected to the control signal input terminal 21 of the 
current control section 16. The parallel connection object of resistance 5 is connected with the capacitor 
4 between the outgoing end of an operational amplifier 6, and the reversal input edge (-). The outgoing 
end of an operational amplifier 6 is connected to the base of PNP transistor 10 through resistance 7. 
Semiconductor laser 1 1 is connected with the collector of a transistor 10 between Glands GND, an 
emitter is connected to a power source through resistance 9, and the capacitor 8 is connected with the 
power source between the bases. An MOS transistor may be used instead of PNP transistor 10 here. In 
this case, the gate of an MOS transistor, the source, and a drain correspond to the base of a PNP 
transistor, a collector, and an emitter respectively. 

[001 1] The gain of an operational amplifier 6 is determined by resistance 3 and resistance 5, and the low 
pass filter consists of resistance 5 and a capacitor 4. Moreover, 1st low pass filter 8A is constituted from 
resistance 7 and a capacitor 8, and 2nd low pass filter 15A consists of resistance 14 and a capacitor 15. 
[0012] First, the actuation when turning ON laser 1 1 is explained. If H electrical potential difference 
(high level) of a logic electrical potential difference is impressed to the input edge 21 of the current 
control section 16 from a microcomputer 2, an operational amplifier 6 will be in operating state 
(henceforth ON) with the output of the current output terminal 41 of the current control section 16, and a 
capacitor 15 will not be charged. In this case, the potential of the source 1 of reference voltage and the 
potential from which the current which flows the monitor diode 12 was transformed into the electrical 
potential difference by resistance 13 are compared by the operational amplifier 6. PNP transistor 10 is 
controlled by the output of an operational amplifier 6, if an operational amplifier 6 is turned on, PNP 
transistor 10 will be turned on, a current flows on laser 11, and laser 1 1 emits light. The current of the 
monitor diode 12 is decided according to the amount of luminescence of laser 11, and it is outputted as a 
current which shows the amount of luminescence of laser 1 1 . Laser 1 1 can be made to emit light by the 
above feedback loops being formed with the quantity of light according to the electrical potential 
difference of the source 1 of reference voltage. The gain and the phase characteristic of an operational 
amplifier 6 are decided by resistance 3, resistance 5, and the capacitor 4. Each constant is determined so 
that the whole gain and the whole phase characteristic of a system may become settled by the 1st low 
pass filter 8A which consists of resistance 7 and a capacitor 8 and has a delay function, the 2nd low pass 
filter 15A which consists of resistance 14 and a capacitor 15, and resistance 9, the phase margin of a 
system may be secured and a feedback loop may operate to stability. 

[0013] Next, when turning OFF laser 1 1, the current control section 16 makes an operational amplifier 6 
non-operating state (henceforth OFF) with L electrical potential difference (low level) of the logic 
electrical potential difference impressed from a microcomputer 2. Since the operational amplifier 6 is 
off, PNP transistor 10 becomes off and a current does not flow on laser 11. Moreover, the current 
control section 16 supplies a current to a capacitor 15 from an outgoing end 27, a capacitor 15 is charged 
and potential rises. As mentioned above, by the signal from a microcomputer 2, while laser 1 1 serves as 
ON or OFF, a capacitor 15 is charged at the time of OFF. The current control section 16 which realizes 
the above actuation is explained to a detail using drawin g 2 . Drawing 2 is the circuit diagram of the 
current control section 16. 

[0014] The signal from a microcomputer 2 is inputted into the control signal input terminal 21 in 
drawing 2 . NPN transistors 22 and 23 constitute the 1st differential circuit 50. PNP transistor 25 serves 
as ON, when NPN transistor 23 is ON. A current source 26 drives the 1st differential circuit 50. The 1st 
current output terminal 27 outputs the collector current of PNP transistor 25. PNP transistors 28 and 29 
constitute the 2nd differential circuit 51. A current source 30 drives the 2nd differential circuit 51. The 
serial resistance 32, and 33 and 34 divide supply voltage. NPN transistors 35 and 36 are connected to 
current sources 37 and 38. NPN transistors 39 and 40 constitute current Miller circuit 55. The 2nd 
current output terminal 41 outputs the collector current of NPN transistor 40. 
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[0015] The signal impressed to the control signal input terminal 21 from a microcomputer 2 is a logic 
signal, H electrical potential difference is the same as supply voltage, and L electrical potential 
difference is the same as the touch-down potential of Gland GND. The 1st current output terminal 27 is 
connected to the capacitor 15 of drawing 1 , and the 2nd current output terminal 41 is connected to the 
current source circuit which opts for actuation of an operational amplifier 6. VI and base potential of 
PNP transistor 29 are set to V2 for the base potential of NPN transistor 23 determined by VIN, 
resistance 32, resistance 33, and resistance 34 in the potential of the control signal input terminal 21. 
Resistance is selected and it is made for the base potential VI of NPN transistor 23 to become larger 
than the base potential V2 of PNP transistor 29. 

[0016] First, since potentials VIN and VI have the relation of VIN<V1, NPN transistor 23 of the 1st 
differential circuit 50 serves as ON and PNP transistor 25 serves as ON when potential VIN is smaller 
than potential V2, a current flows out of the 1st current output terminal 27. Moreover, since in PNP 
transistor 28 of the 2nd differential circuit 51 ON and NPN transistor 35 serve as OFF and NPN 
transistor 36 serves as ON, a current does not flow from a current source 38 to NPN transistor 39. 
Therefore, a current does not flow from the 2nd current output terminal 41, but an operational amplifier 
6 becomes off. 

[0017] When potentials V2, VIN, and VI have the relation of V2<VIN<V1, it is the same as that of the 
case where potentials VIN and V2 are VIN<V2 that a current flows out of the 1st current output 
terminal 27. And in the 2nd differential circuit 51, PNP transistor 29 serves as ON and NPN transistor 
35 becomes off [ ON and NPN transistor 36 ]. The current which comes out of a current source 38 flows 
NPN transistor 39, a current flows from the 2nd current output terminal 41, and an operational amplifier 
6 serves as ON. 

[0018] When potentials VI and VIN have the relation of VKVIN, in the 1st differential circuit 50, it 
becomes ON, and PNP transistor 25 becomes off and NPN transistor 22 does not come out of a current 
from the 1st current output terminal 27. It is the same as that of the case where potentials V2, VIN, and 
VI are V2<VIN<V1 that a current flows from the 2nd current output terminal 41. In addition, although 
the current which flows the 2nd current output terminal 41 was made into the flowing format, the 
effectiveness completely same also as a format that a current flows out depending on the circuitry of an 
operational amplifier 6 is acquired. 

[0019] As mentioned above, actuation of the current control section 16 is determined by the potential of 
the control signal VIN inputted into the control signal input terminal 21 . When the current control 
section 16 operates as mentioned above, the change of state of each part of the laser driving gear to 
change of the control signal VIN which a microcomputer 2 outputs is explained using drawing 3 . 
[0020] Drawing 3 is a timing chart, (A) shows change of the collector current (a) of PNP transistor 10, 

(B) shows each change of power-source potential (e), the base potential (b) of PNP transistor 10, the 
potential (c) of a capacitor 15, and the reference potential (d) of the source 1 of reference voltage, and 

(C) shows change of a control signal VIN. 

[0021] In the time amount from time of day tO to tl, since the potential of a control signal VIN is 
smaller than V2, the current control section 16 charges and a capacitor 15 has the potential (c) in the 
condition of having gone up to the value with which PNP transistor 25 is saturated. If the potential of a 
control signal VIN becomes larger than V2, an operational amplifier 6 will serve as ON, but since the 
potential (c) of a noninverting input, i.e., the potential of a capacitor 15, is larger than a reference 
potential (d), the output potential of an operational amplifier 6 rises and the base potential (b) of PNP 
transistor 10 maintains a high value. The collector current (a) of PNP transistor 10 is still zero, and laser 
1 1 is still off. If the potential of a control signal VIN furthermore rises and it amounts to VI in t2, the 
current control section 16 will suspend charge of a capacitor 15, and the potential (c) of a capacitor 15 
will fall with the time constant decided by resistance 13, resistance 14, and the capacitor 15. 
[0022] And if the potential (c) of a capacitor 15 approaches the reference potential (d) of the source 1 of 
reference voltage, the output potential of an operational amplifier 6 will fall, PNP transistor 10 will serve 
as ON, and the collector current (a) of PNP transistor 10 will begin to flow. And the base potential of 
PNP transistor 10 turns into potential lower about 0.7v than supply voltage. The system of feedback is 
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stabilized in the time of day t3 when the current according to the reference potential of the source 1 of 
reference voltage came to flow on laser 1 1 , and laser 1 1 comes to emit light by fixed reinforcement. 
[0023] If a capacitor 15 is not charged before an operational amplifier 6 is turned on (setting to drawing 
3 the time of day t2 or before), since the current which flows to the monitor diode 12 is zero, the 
potential (c) of a capacitor 15 is set to the level of Gland GND. When an operational amplifier 6 is 
turned on in this condition, the potential (c) of the capacitor in time of day tl and the relation of the 
reference potential (d) which the source 1 of reference voltage outputs will be reversed. As a result, the 
output potential of an operational amplifier 6 falls, PNP transistor 10 turns it on, and a current flows on 
laser 1 1 . Since the time amount according to the time constant decided by resistance 14 and the 
capacitor 15 is required in order for the potential (c) of a capacitor 15 to rise according to the current 
which flows the monitor diode 12, among the time amount, it continues increasing, an excessive current 
flows on laser 1 1 , and the current which flows PNP transistor 1 0 has a possibility that laser 1 1 may be 
destroyed. 

[0024] However, when the control signal VIN was L electrical potential difference, the current control 
section 16 charges a capacitor 15 and an operational amplifier 6 turns on, it will be in the condition that 
a current does not flow on laser 1 1 , and will not result in the condition that laser 1 1 is destroyed as 
mentioned above. Moreover, when turning ON an operational amplifier 6 from OFF, until immediately 
after an operational amplifier 6 is turned on from OFF, the current control section 16 charges a capacitor 
15 (from tl in drawin g 3 to t2). Thereby, when an operational amplifier is turned on, the condition that a 
current does not flow on laser 1 1 certainly can be made, and destruction of laser 1 1 can be prevented in 
the actuation which turns on an operational amplifier. 

[0025] When stopping luminescence of laser 1 1 and a control signal VIN amounts to VI (time of day t4 
in drawing 3 ), it is that the current control section 16 charges a capacitor 15, and the potential (c) of a 
capacitor 15 rises and the output of an operational amplifier 6 rises. Thereby, the base potential (b) of 
PNP transistor 10 rises, the collector current (a) of PNP transistor 10 serves as zero, and the current 
which flows laser 1 1 also serves as zero. Although an operational amplifier 6 serves as OFF when a 
control signal VIN amounts to V2 (time of day t5 in drawing 3 ), the current which the base potential of 
PNP transistor 10 will be in a condition [ having gone up ], and flows on laser 1 1 is still zero. 
[0026] In addition, even when it turns off others and a current source in order to realize power-saving 
actuation if a current source 26 is made to operate when supply voltage is more than constant value, 
charge of a capacitor 1 5 can be realized as mentioned above, and the effectiveness which prevents 
destruction of laser 1 1 can be acquired. Control of a microcomputer 2 can perform ON of laser 1 1, or 
actuation of OFF, without destroying laser 1 1 by the above actuation. 

[0027] «example 2» Drawing 4 is the circuit diagram of the example 2 of the laser driving gear of 
this invention. In drawing 4 . the outgoing end 45 of the current control section 17 is connected to the 
outgoing end of an operational amplifier 6. Since the other configuration is the same as drawing 1 , 
explanation is omitted. The current control section 17 is explained using the circuit diagram of drawing 

[0028] In drawing 5 , the base of PNP transistor 44 is connected with NPN transistor 42 at the node of 
resistance 43, and the collector is connected to the 3rd current output terminal 45. The base and the 
emitter of NPN transistor 44 are connected to the base and the emitter of NPN transistor 23, 
respectively. The other configuration is the same as drawing 2 . The 3rd current output terminal 45 is 
connected to the outgoing end of an operational amplifier 6. 

[0029] Actuation of the current control section 17 constituted as mentioned above is explained. First, the 
current which comes out of the 3rd current output terminal 45 flows synchronizing with the output 
current of the 1st current output terminal 27. That is, it flows before the time of day t2 in drawing 3 , and 
after time of day t4. In drawing 3 , before [ time of day tl ] and after t5, since the operational amplifier 6 
is off, there is a possibility that the base potential (b) of PNP transistor 10 may become unfixed. Then, 
by taking out a current from the 3rd current output terminal 45 of the current control section 17 to this 
time amount, charge of a capacitor 8 is performed and the base potential of PNP transistor 10 rises. As a 
result, PNP transistor 10 can be turned OFF certainly, and destruction of laser 1 1 can be prevented more 
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certainly. 
[0030] 

[Effect of the Invention] By raising the potential of the capacitor connected to monitor diode at 
juxtaposition to the potential corresponding to the current of monitor diode in case laser is ON according 
to this invention, when laser is OFF as each above example explained in detail, the transitional high 
current at the time of turning on or turning off the operational amplifier which controls the transistor for 
laser actuation can be prevented, and destruction of laser can be prevented. 



[Translation done.] 



)://www4.ipdl.ncipi.go.jp/cgi-bin/tran web 



11/29/2006 



JP,200 1-094203, A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing !] It is the circuit diagram of the example 1 of the laser driving gear of this invention. 
[Drawing 2] It is the circuit diagram of the current control section in the example 1 of this invention. 
[Drawing!] (A), (B), and (C) are the timing charts showing actuation of the example 1 of this invention. 

[ Drawing 4] It is the circuit diagram of the example 2 of the laser driving gear of this invention. 
[Drawin g 5] It is the circuit diagram of the current control section of the example 2 of this invention. 
[Drawing 6] It is the circuit diagram of the protection network of the conventional laser diode. 
[Description of Notations] 

1 Source of Reference Voltage 

2 Microcomputer 

3 Resistance 

4 Capacitor 

5 Resistance 

6 Operational Amplifier 

7 Resistance 

8 Capacitor 

9 Resistance 

10 PNP Transistor 

1 1 Laser 

12 Monitor Diode 

13 Resistance 

14 Resistance 

15 Capacitor 

16 Current Control Section 
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DRAWINGS 

[Drawin g 1] 
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[Drawing 3] 

(a) mm 1 ™ 




[DrawmgJQ 
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